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THE CONSTITUTION AND FUNDAMENTAL PROPERTIES OF 
SOLIDS AND LIQUIDS. PART II.-LIQUIDS.’ 

By Irving Langmuir. 

Tnrs paper extends the application of the viewpoint of Part 
l-Solids (Joumal of the American Chemical Society, 38, 2221- 

9 j, Kovember, rgI6)-to a consideration of the structure of 
liquids. 

An extended discussion of the phenomena and forces invo.lved 
in the spreading of oil fihns upon water is followed by the follow- 
ing general conclusions : 

“A. Forces of the type which Gurvich has called physical 
forces do not pla,y any important part in the structure of matter. 
The best examples of the physical forces are gravitation and the 
forces between electrically charged bodies. Gravitation is much 
too small a. force to be of influence in holding atoms and mole- 
cules together. In all ordinary matter the negative and positive 
electricity a,re so uniformly distributed throughout the mass that 
the effective range of these electric forces is only of atomic 
dimensions. 

‘73. &-211 the interatomic and intermolecular forces involved 
in the structure of matter are chemical forces; that is, they are 
of the same nature as the forces that the chemist has been study- 
ing in the past. In general, these forces are of two kinds : those 
represented by prima.ry and those represented by secondary 
valence.” 

Needed Improvement in Primary Batteries. ANON. (Elec- 
f&al World, vol. 70, No. 15, p. 703, October 13: rgr7.)-The really 
serious need of improvements in primary batteries has been repeat- 
edly suggested. This need is just now sharply emphasized by the 
very wide use of electric flashlamps in the trenches. A flashlamp 
is practically indispensable as part of the equipment of all officers 
and of all men who have to share in the cave life of the western 
front. The advent of the tungsten lamp has given a very practicable 
source of light which does not make severe demands for current and ~___ _____- 
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is altogether successful for the purpose intended. But who shall 
say that the ideal battery for such service has yet made its appear- 
ance ? The battery now almost universally used is of an old familiar 
type, somewhat improved in detail and really a wonderfully good 
article for its price, but it is essentially a battery strictly for tem- 
porary use and deteriorating on open circuit. The resources of the 
chemical engineer ought to be able to give us a source of electricity 
combining compactness, comparative freedom from polarization, and 
reliability. Of course, the cheaper the better, other things being 
equal, but it need not attempt to compete with the common type in 
the mere matter of first cost. Of chief importance is that it should 
hold up its voltage well and be free from serious deterioration when 
not in use. Surely the resources of invention at the present time 
ought to give us a battery much more suitable for hard service than 
the Leclanche type of cell, which has heretofore had the field practi- 
cally to itself. Nothing has been able to compete with this old-timer 
for general use, but its limitations are such as to point the need for 
a successor. The thanks of the men in the trenches and no smalf 
monetary reward are likely to come to him who first produces the 
battery required. 

Steel Reinforcing in Wooden Ships. ANON. (Iron Trade 
Review, vol. Ixi, No. 13, p. 658, September 27, Igr7.)-In addition 
to the immense steel shipbuilding program of the reorganized ship- 
ping board, over 300 seagoing wooden vessels of various types are 
under construction in American yards. Even these vessels, however, 
must pay their tribute to the iron and steel industry. It is estimated 
that about 60,000 tons of steel will be required for the wooden vessels. 
now on the ways or under contract. Most of the steel will be used 
for fastenings, including spikes, drift bolts, through bolts, nuts, 
washers, clinch rings, etc. 

In order to provide the necessary strength, large wooden vessels 
must be reinforced with steel straps. Universal plates 14 inches wide 
and ~~ inch thick are sometimes used. The arch rises amidships 
to a point 3 feet above the main deck. At both ends the straps run 
down to the line of the bilge. In addition, the deck beams are tied 
together by 3/ x 4-inch steel straps laid in four courses the full length 
of the ship. This strapping is rather expensive, the type used 
costing about $3000, including $1500 for labor and fastenings. This. 
form of reinforcing, however, is not nearly so elaborate as that 
provided in the standard design of the United States Shipping Emer- 
gency Fleet Corporation. This design provides for a lattice work 
of steel straps, T/2 x 4 inches, connected to a s/h x 8-inch steel cord 
at the top. It costs about $8000 to reinforce a ship. 

Cast-steel knees are extensively used by wood-ship builders on 
the Pacific coast. These knees are about 4 feet on a side, the metal 
being approximately 3/4 inch thick. They are placed under the ends. 
of deck beams, thus adding to the rigidity of the hull structure. The 
steel foundries on the Pacific coast have built up an attractive 
business manufacturing these knees. 


